We present the spatial variation of the conductance spectra with and without applying a magnetic field. Figure S1a shows the topography data where the local conductance spectra are measured consecutively along the red line at 0T (Fig. 1c) and 14T (Fig. S1b) . As discussed in Figure S2a shows a large 500x500 Å 2 area of the (112) cleaved surface of Cd 3 As 2 . For the crystal structure of Cd 3 As 2, both As and Cd planes exist parallel to the (112) plane, but a quarter of the lattice sites in the Cd layers would be empty due to the non-commensurability of the Cd 3 As 2 formula unit to the ideal anti-fluorite crystal structure. In contrast, the As layer would have a nearly perfect hexagonal lattice structure. While the imaged lattice spacing is consistent with either the As-As or Cd-Cd distance, the topography data are more consistent with the As layer because the number of empty sites is less than 5% of the total number of atoms as shown in Fig. 1a and Fig. S2a . As discussed in the main text, the electron-like band is derived primarily from Cd-5s states and hole-like band from As-4p states 1 . Moreover, since the carriers in naturally grown Cd 3 As 2 are primarily donated by As vacancies 2 , this type of lattice defect impacts the hole-like band more than the electron-like band. As exemplified by Fig. S2 , stronger conductance variation is seen at energies in the hole-like band (e.g. E = -500 mV in Fig. S2b ), than at energies in the electron-like band (e.g. E = 0 mV in Fig. S2c ). Surface defects in the As plane imaged as depressions in the topography localize strong enhancements in conductance SUPPLEMENTARY INFORMATION
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Section IV. Modified four-band Kane Hamiltonian
In this section, we describe the four-band model Hamiltonian used in this study to capture the Landau level spectra of Cd 3 As 2 within the framework of prior ab initio calculations and ARPES 5, 6 measurements. An eight band Kane model is generally used to describe the lowenergy band structure of small band gap semiconductors such as InSb and HgTe Table 1 ) are chosen to reproduce the observed Landau level peaks. These parameters are used for the plots in Fig 4a, b, d , and e. 
Due to the absence of the valence band Landau levels, we cannot obtain a precise determination of the size of the band inversion (20 mV is used in our model). However, the 
